Introduction
The avian 140-KD cell adhesion receptor complex, also known as "integnin" (Th.mkun et al. , 1986) , has been shown to contain three glycoproteins averaging 140 KD in molecular mass (Hasegawa et al., 1985; Knudsen et al., 1985) . Monoclonal antibodies (Mabs) against integnin were, in fact, originally selected because of their ability to inhibit adhesion of cells to fibronectin substrata (Giancorn et al., 1986; Brown and)uliano, 1985; Chen et al., 1985a; Chap-DC 
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Avian fibronectin receptor (integrin); Immunocytochemistry; Transmembrane. man, 1984; Greve and Gottlieb, 1982; Neffet al., 1982) . Classical observations have shown that extmacellular matrix (ECM) fibnils contaming fibronectin align with intracellular microfilament bundles containing actin at the light microscopic (Heggeness et al., 1978; Hynes and Destree, 1978) and electron microscopic level (Chen and Singer, 1980, 1982; Singer, 1979) , suggesting a functional link between the cytoskeleton and the ECM (Singer and Chen, 1983; Hynes et al., 1982) , 1985) , and immunoelectron microscopy has identified integrin at points ofcell adhesion to extracellular matrices and other cells (Chen et al., 1985a; Chen et al., 1981) . Integrin is developmentally regulated (Chen et al., 1986a) 
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MUELLER, HASEGAWA, YAMADA, YAMADA, CHEN and migration of embryonic cells in vivo (Chen et al., 1986a; Duband et al., 1986; Bronner-Fraser, 1985 (Argraves et al., 1986; DeSimone et al., 1986; Suzuki et al., 1986; Tamkun et al., 1986) . Complementing the in situ studies, avian integnin has been shown to bind directly to fibronectin in vitro (Akiyama et al., 1986; Buck et al., 1986; Horwitz et al., 1985) as well as to laminin (Buck et al., 1986; Horwitz et al., 1985) . Integrin has also been shown to bind to tam, one of the cytoskeletal proteins located in posilions where fibronectin and actin co-distribute (Buck et al., 1986; Horwitz et al., 1985) . The gene for band 3 of avian integnin has been cloned and sequenced (Tamkun et al., 1986) . 
Materials and Methods
Cell Culture. Chicken embryonic fibroblasts (CEF) were cultured as described (Chen et al., 1984; Olden and Yamada, 1977) washed, and then labeled with the secondary antibodies. The same results were obtained using both ofthese methods for labeling intact cells. However, if cells were fixed, then labeled, there were more broken cells that could be artifactually labeled with various antibodies against cytoskeletal proteins.
As a positive control for labeling, whole cells were also fixed first in fixative containing 0.1% Triton X-100, washed with 0.5% Triton X-100, followed by PBS washing, and then double-immunolabeled.
Indirect
Immunofluorescence Procedure to Label IntracCIIUIar Epitopes Directly.
Ventral plasma membranes were isolated as described by Avnur and Geiger(1981) .
Briefly, cells grown on covenslips were rinsed quickly with 50 mM MES buffer, pH 6.5, containing 5 mM MgCl2 and 0.5 mM EGTk, and then incubated at room temperature in the above buffer also containing 1 mM ZnCl2. After 2 mm, the cells were washed rapidly three times with PBS and a jet OfPBS was then directed towards the cells on covenslips in 6-well plates at an angle of 90 from a distance of approximately 2 cm, using a squeeze bottle with a tip opening of2 mm. Excess buffer was aspirated away during the application of the jet of PBS. The duration of the shearing stream ofbuffer required to yield a maximum number of isolated ventral "tip-off' membranes with maximal surface area was assessed in each experiment by phase-contrast microscopy for one covenslip. All other coverslips were processed in the same way but fixed immediately in the presence or absence of 0.1% Triton X-100, washed with 0.5% Triton X-100 in cases where the fixative contained Triton X-100, and double-immunolabeled as described above, except that all steps were at room temperature. Optimal antibody concentrations were determined by titration. Figure  3 ). An irrelevant monoclonal antibody was used to control for non- recognizes an epitope exposed by detergent treatment.
Epitope Localization on Ventral Membranes with

Exposed Cytoplasmic Faces
To determine more directly whether ES186 labels an intracellular epitope, double-label experiments were carried out on isolated ventral or "rip-off' membranes (Avnur and Geiger, 1981) . CEF growing on glass coverslips were sheared with a stream of PBS after pretreatment with 5 mM ZnCl2, so that the rip-off membrane was left adhering to the glass slide with its cytoplasmic face exposed to the buffer solution.
In an experiment to test for accessibility of cytoplasmic faces to antibodies, anti-tam IgG stained sites above ECM and focal contacts over the entire surface of ventral membranes, whereas the extracellular-staining Mab ES238 was negative except at the edges of the membrane ( Figure  5 , now A). However, when the membrane was permeabilized with Triton X-100 it became accessible to ES238 labeling, and both ES238 and tam staining co-localized at ECM contact sites ( Figure  5, 6, row A) .
In striking contrast, ES186 stained entire ventral membranes in the absence of permeabilization, as did anti-talin antibodies, even though in the same membrane anti-fibronectin staining was restricted to the outer margin ( Figure  6 and anti-talin antibodies (row A). ES238 only labels substrate contact sites coincident with anti-talin staining at the margins of the membrane (arrows) and does not stain the center of the membrane (brackets), even though anti-talin antibodies label contact sites over the entire surface. Edges of membranes generally were accessible to antibodies against extracellular epitopes, as evidenced by double-labeling experiments In which ES238 labeling was coincident with antifibronectin labeling (data not shown; see Figure 6 ). After permeabilization, however, the patterns of ES238 and anti-talin labeling were coincident over the whole membrane surface (arrows, row B , 1986; Horwitz et al., 1986; Horwitz et al., 1985) , contains sites for phosphorylation (Hirst et al., 1986) , and binds to fibronectin. 
